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This article examines average monthly
Medicaid expenditures after diagnosis of
acquired immunodeficiency syndrome (AIDS)
Jor the diagnosis, mid-iliness, and death
intervals, as well as Kaplan-Meier estimates of
expenditures from AIDS diagnosis to death. A
clinical severity measure (the Severity Index
Jor Adults with AIDS [SIAA]) designed to be
predictive of patient survival was applied to a
population of continuously enrolled New York
State Medicaid patients who survived at least
6 months afier being diagnosed with AIDS,
Our findings suggest that groups of more
seriously sll patients who appear to have more
intense demand for health care services,
espectally over the diagnosis and mid-illness
intervals, can be identified using the SIAA.

INTRODUCTION

As attempts to contain health care expen-
ditures become a national priority, it is neces-
sary to develop approaches to assess and
predict health care costs for populations
consuming substantial health care resources.
Persons with AIDS present a particular
challenge because of the variability of their
health care demands, ranging from relatively
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low expenditures in stable periods of disease
to enormous expenditures for inpatient care
of serious complications. Health care expen-
ditures associated with AIDS or infection
with human immunodeficiency virus (HIV)
have been assessed primarily in three ways.
The first approach has focused on evaluating
costs of inpatient care episodes (Andrulis et
al,, 1992, 1987; Fahs et al., 1992; Kelly, Ball,
and Turner, 1989; Chupka, Birden, and
Andrews, 1992). A second approach includes
estimates of the annual costs of care
(Bennett et al., 1992; Hellinger, 1991, 1992),
while a third method has examined lifetime
costs associated with HIV/AIDS care
(Hellinger, 1991, 1992, 1993; Hardy et al.,
1986; Scitovsky and Rice, 1987; Hay,
Osmond, and Jacobson, 1988).

As managed-care approaches assume a
stronger foothold in American medicine,
analyses of the costs of one particular period,
such as an inpatient stay, offer a limited view of
health care expenditures for persons with
AIDS. Estimates of the costs of care over a
year or more are more useful for policymakers
and clinicians involved in defining appropriate
levels of expenditures for care of this disease.
Not only are extended time periods necessary,
but expenditure estimates should also account
for differences in patient severity of illness.
CD4 T-lymphocyte counts have been used to
distinguish severity of illness for those who
are HIV-nfected but have not yet been diag-
nosed with AIDS (Hellinger, 1993); however,
available estimates of annual or lifetime costs
of AIDS care do not discriminate among
groups of AIDS patients with widely varying
clinical courses.
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We studied the association of a clinically
based severity measure for persons with
AIDS with different expenditure levels
incurred within defined intervals after
AIDS diagnosis. The SIAA distinguishes
four categories of patients with significant
differences in survival using data on condi-
tions developed in the first 3 months after
AIDS diagnosis (Turner et al., 1991). In
this article, we report our application of
SIAA categories to examine expenditures
in three time intervals after the diagnosis
of AIDS for a cohort of New York State
Medicaid-enrolled persons with AIDS.
Analyses of Medicaid expenditures are
of particular policy relevance because
Medicaid is the most common payer of
health care for persons with AIDS. From
1983 to 1986, Medicaid was estimated to
cover costs of care for 50 to 84 percent of
all AIDS cases reported in New York State
(Fanning et al., 1991). The proportion of
AIDS-related hospitalizations in New York
financed by Medicaid from 1983-88
increased by 38 percent (Green and Arno,
1990). In a national survey of hospital care
for AIDS patients in 1985, Medicaid cov-
ered 54 percent of 6,369 AlDS-related
admissions studied in 127 non-Federal
hospitals (Andrulis et al., 1987).

Total Medicaid expenditures for persons
with symptomatic HIV infection in New York
were estimated at one billion dollars over a
12-month period from August 1992 to July
1993 (Cosler, 1993). Medicaid payments for
AIDS care can be expected to continue to
increase because the epidemic has dispro-
portionately affected low-income persons
whose only possible source of insurance is
Medicaid. Even individuals with greater
personal financial resources eventually turn
to Medicaid because of the substantial
expenditures required for care. Because of
the central role of the Medicaid program in
paying for AIDS care, approaches to project

anticipated expenditures for AIDS patients
are needed by both Federal officials and
State Medicaid programs. This article
describes an approach used to estimate
these expenditures that is sensitive to the
clinical diversity of persons with AIDS.

METHODS
Study Population

The patient population for this study was
obtained from the New York State Medicaid
HIV/AIDS Research Data Base. This data
base contains information on inpatient and
outpatient service use and expenditures, as
well as selected patient demographic char-
acteristics such as age and gender.
Information on the patient’s clinical course
was obtained from diagnostic data coded
according to the International Classification
of Diseases, 9th Revision, Clintcal Modification
(ICD-9-CM). Each inpatient record has up to
five ICD-9-CM coded diagnoses, and each
outpatient record has up to two diagnoses.
The claims history for our study population,
from AIDS diagnosis to last observed ser-
vice date, included 38,898 hospital claims,
with 67.6 percent of these claims having 4
or 5 recorded diagnoses. The study popula-
tion was identified by an AIDS case-finding
methodology that has been empirically test-
ed (Keyes, Andrews, and Mason, 1991).
This methodology searches for conditions
in the 1987 AIDS surveillance definition of
the Centers for Disease Control and
Prevention (1987a), and for use of AIDS-
specific services, such as AIDS clinic care
or receipt of zidovudine,

The study population was diagnosed with
AIDS from October 1983 through April
1990, and was followed until death, the
last date of service, or September 1990,
whichever occurred first. The sample was
restricted to patients 13-60 years of age
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(i.e., “adults™) at the time of AIDS diagnosis.
SIAA was not designed to evaluate
clinical severity of pediatric AIDS cases.
The Centers for Disease Control and
Prevention’s (1987b) definition of pediatric
AIDS applies to children under 13 years of
age at diagnosis, and the SIAA algorithm
does not apply to these pediatric patients.
We have developed a second severity index
for pediatric AIDS populations (Turner et
al., 1993a). We analyzed only adult patients
who survived at least 6 months after their
first AIDS-defining diagnosis. In the total
New York State Medicaid HIV/AIDS
Research Data Base classified by SIAA dur-
ing Federal fiscal years (FFYs) 1983-90, 65
percent of the population survived 6 months
or more. As a result, the expenditure pat-
terns of short-term survivors, approximate-
ly 35 percent of the New York Medicaid
AIDS population, are not represented in our
analyses. Longer term survivors, as repre-
sented by our population, are the ones most
likely to be eligible to enter various man-
aged-care programs. The requirement of 6
months of patient history was also neces-
sary in order to obtain sufficient longitudi-
nal information to distinguish expenditure
levels associated with the three discrete
episodes of care—diagnosis, mid-illness,
and death—defined later. These episodes of
care are important to evaluate because
patient needs and expenditures may vary
over the course of advanced HIV infection.
Information on variations in expenditure
patterns over different episodes of care
should be useful for case-management pro-
grams, managed-care contracts, or other
special programs. The sample was continu-
ously Medicaid-eligible from the date of
AIDS diagnosis until last observed service
date, to avoid underestimating resource use
for patients with intermittent eligibility.

The final study cohort included 8,265
persons with AIDS. The mean age at AIDS

diagnosis was 35.5, with a standard devia-
tion of 7.3 years. Twenty-five percent of the
population was female. While the entire
sample was continuously Medicaid-eligible
after AIDS diagnosis, 21.5 percent of the
study population was not Medicaid-eligible
in the 6 months prior to their AIDS diagno-
sis date. These patients could have
received AIDS care under another insur-
ance program prior to becoming eligible
for Medicaid. Almost 56 percent of the pop-
ulation was enrolled in Medicaid for at
least 5 months prior to their AIDS-defining
diagnosis date, and an additional 22.5 per-
cent were eligible for 1 to 4 months prior to
AIDS diagnosis.

We identified 52 percent of the study
population as drug users from ICD-9-CM
codes for drug dependence and provider
codes indicating services for drug abuse,
such as methadone maintenance. To
assess the accuracy of our definition of
drug use, two New York City hospitals par-
ticipated in a chart abstraction study. From
this blinded chart review of 93 Medicaid-
enrolled persons noted in charts to be drug
users, 81 (87 percent) were correctly iden-
tified by our Medicaid drug use algorithm.
Because the New York State HIV/AIDS
Research Data Base generally had more
longitudinal records on patients than it did
charts for specific hospitals, some of the
non-matching cases may have been due to
failure to identify drug abusers in the med-
ical records (Turner et al., 1993b). Chart
review data were used to evaluate our data,
and not to assign drug use information.

Severity Index for Adults With AIDS

The first AIDS-defining condition and
date of this diagnosis for each patient were
determined from the SIAA. The SIAA
algorithm examines patterns of ICD-9-CM
codes in the patient’s longitudinal clinical
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Table 1
AlDS-Defining Diagnoses and Complications,' by Severity Group and Leve!: Severity Index for

Adults With AIDS (SIAA)
Severity Sevarity s
Group AIDS-Defining Diagnosis Level Complications’
1 Kaposi's sarcoma — no organ involvement 0 No complications
Herpas simplex -— mucocutansous 1 Candida esophagitis
Candida esophagitis Pulmonary tuberculosis
Wasting syndrome Chronic mucotaneous herpes simplex
Salmonella sepsis Cutaneous Kaposi's sarcoma
2 Preumaocystis carinii pneumonia 2 Visceral Kaposi's sarcoma
3 Disseminated atypical mycobacterial infection Cytomegalovirus retinitis
Kaposi's sarcoma — organ involvement Cryptococcal meningitis
Crypotococcosis Toxoplasmosis
Herpes simplex — organ involvement Disseminated tuberculosis
Disseminated cytomegalovirus infection 3 Respiratory failure
Cryptosporidiosisfisosporiasis AIDS dementia complex
Toxoplasmosis

Disseminated histoplasmosis
AlDS-associated lymphoma

AIDS dementia complex

Disseminated coccidloidomycosis
Progressive muttifocal leukoencephalopathy

HiV-related cardiomyopathy
AlDS-associated lymphoma
Cytomegalovirus colitis

"includes complications assessed within 3 months of AIDS-defining diagnosis.

2Examples taken from a list of 80 types of complications.

NOTES: AIDS is acquired immunodeficiency syndrome. HIV is human immunodeliclency virus.
SOURCE: Center tor Research in Madical Education and Health Care, Jeffarson Medical College: Information from the SIAA.

records, but can also be applied to clinical
information from other sources (Turner et
al., 1991). Based on expert judgments, the
index classifies 19 AIDS-defining condi-
tions into 3 severity groups and 80 common
complications seen in AIDS patients into 4
severity levels (Table 1). The final four
SIAA categories integrate information on
both the AIDS-defining diagnosis severity
group and the level of the most severe com-
plication within 3 months of the first AIDS-
related diagnosis. SIAA groups hoth AIDS-
defining diagnoses and complications into
categories, This aggregation of clinical con-
ditions is necessary so that there is suffi-
cient power to distinguish significant dif-
ferences in outcomes.

In SIAA, the least severely ill patients are
those in category A, while those in category
D are the most severely ill (Table 2).
Patients in category A have less severe
AIDS-defining conditions (e.g., candida
esophagitis, Kaposi’s sarcoma), and they

do not experience any of our listed 80 com-
plications within 3 months. Patients classi-
fied in category B have Pneumocystis
carinii pneumonia (PCP) as their AIDS-
defining diagnosis and no other complica-
tion within 3 months. Category C patients
have either a severe defining diagnosis
(e.g., toxoplasmosis, AIDS-associated lym-
phoma) and no complication within 3

Table 2
Severity Index for Adults with AIDS (SIAA),
by Category
Required

SIAA AIDS-Defining Complication
Category Diagnosis' Level'
A Group 1 0
B Group 2 0
C Group 1 or 2 1
C Group 3 Oor1
D Group 1,2, 0r3 2o0r3

'As dsfined in Table 1,

NOTES: AIDS is acquired immunodeliciency syndrome. Category A
includes the least severely ill patients and category D inciudes the
most saverely ill patients,

SQURCE: Center for Research in Madical Education and Health Care,
Jetfarson Medical College: Information from the SIAA.
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months, or they have a less severe defining
condition followed by a low or moderately
severe complication within 3 months of
diagnosis. An example of the latter clinical
history is a patient with candida esophagi-
tis as the AIDS-defining condition who
develops bacterial pneumonia within 3
months. Finally, regardless of the AIDS-
defining condition, all patients with a very
severe complication within 3 months are
classified in category D. For example, a
patient with candida esophagitis who is
subsequently diagnosed with cryptococcal
meningitis within 3 months is classified
into category D. It should be noted that
AIDS-defining conditions are included in
the complication list. As a result, if a patient
had candida esophagitis as the AIDS-defin-
ing diagnosis and developed PCP within 3
months after candida esophagitis, PCP
would be counted as a complicatiqn.

Statistical Analysis

Total Medicaid expenditures after AIDS
diagnosis were adjusted to 1990 dollars
using the medical component of the
Consumer Price Index (CPI) from the U.S.
Bureau of Labor Statistics. The medical
component of the CPI monitors price move-
ment in the private market through the use
of a “market basket” of charges for physi-
cian and other health services. Medicaid
expenditures are a function of administra-
tive prices, which increase based upon the
direction of State policymakers. Therefore,
the expenditures that we report are stan-
dardized for overall medical inflation in the
United States, and not the inflation rate
experienced in the payment scale for the
New York Medicaid program.

Kaplan-Meier estimates were used to
examine cumulative expenditures and
hospital days from Medicaid AIDS diagno-
sis until time of death, as well as to estimate

patient survival times by demographic char-
acteristics and disease severity (Lee, 1980).
By using the Kaplan-Meier method to cal-
culate “lifetime” hospital days and Medicaid
expenditures after AIDS diagnosis, our
resource utilization estimates atlow for cen-
sored death information and are based on
data from the entire study population
instead of only those with a known death
date. The logrank statistic was used to com-
pare differences in lifetime expenditures
after AIDS diagnosis, by patient demo-
graphic and disease severity categories.
Because some researchers have estimated
lifetime costs after AIDS diagnosis using
data only on patients with a known death
date, we also report cumulative expendi-
tures, hospital days, and survival times for
the 4,215 patients (51 percent) with a spe-
cific death date in our study population.
Approximately 18 percent of our study
population overlap with the study popula-
tion originally used to develop the SIAA
algorithm. Although the purpose of this
article is not to validate the SIAA algo-
rithm, we report Kaplan-Meier survival
estimates by SIAA for FFYs 1984-86 (part
of the SIAA development population) and
FFYs 1987-90 (not part of the SIAA devel-
opment population) to provide additional
information on how SIAA distinguishes
severity categories since our original
report of the index (Turner et al., 1991).
We also report variations in the propor-
tions of our study population assigned to
SIAA categories A-D, based on the number
of months of eligibility for Medicaid before
AIDS diagnosis, to determine whether
those with fewer months of eligibility have
more. severe diagnoses as a result of
already having AIDS before enrollment
on Medicaid. It is expected that this
problem has been minimized in our study
population, because all patients in our analy-
sis lived at least 6 months after their first
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Medicaid-recorded diagnosis of AIDS.
Patients who “spend down” to Medicaid
many months after the diagnosis of AIDS
are more likely to be severely ill at the time
of enrollment and would probably be at high
risk of death within the 6-month period after
Medicaid enrollment. As a result of these
caveats in our data, the reported findings
represent expected expenditures after AIDS
diagnosis that are covered by Medicaid, and
not necessarily the total costs of care from
AIDS diagnosis until death.

Average monthly Medicaid expenditures
for specified disease intervals were ana-
Iyzed by patient demographic characteris-
tics and disease-severity category. Three
intervals in each patient’s service utiliza-
tion history were defined. The diagnosis
interval was defined as the 3 months fol-
lowing the patient’s first AIDS-defining
diagnosis. The mid-illness interval was
defined as the months after the diagnosis
interval until the last 2 months of life or the
last month of observation. The death inter-
val was comprised of the last 2 months of
life for patients with a known death date.
Differences in average monthly expendi-
tures, by selected patient demographic
and clinical characteristics in each of the
three disease intervals, were determined
using the Wilcoxon Rank Sum statistic. We

analyzed average monthly expenditures by
SIAA severity category, gender, drug use,
age at AIDS diagnosis, and year of diagno-
sis. The New York Medicaid program oper-
ates on a FFY starting October 1 and end-
ing September 30. We report our analyses
for FFYs 1984-86, 1987-88, and 1989-90,
because patient outcomes were relatively
comparable within these FFY groups.
Because expenditures for methadone
maintenance can be substantial and affect
the level of expenditures for the drug user
group, we reanalyzed expenditures after
AIDS diagnosis and average monthly
expenditures after excluding methadone
maintenance expenditures.

RESULTS

Information on median Medicaid expen-
ditures, hospital days, and months of sur-
vival after AIDS diagnosis is displayed in
Table 3, stratified by SIAA severity category.
The largest proportions of the study popula-
tion were in the two highest severity cate-
gories: 46 percent in category C and 35 per-
cent in category D. As shown, the median
survival in months declined with increasing
severity category. In our study population,
the median survival of patients in category
A, unadjusted for other factors, was nearly
twice that of patients in category D.

Table 3

Median Months of Survival, Hospital Days, and Medicaid Expenditures After AlDS Biagnosis,
by SIAA Category: 1984-90

Survival in Hospital Medicaid Expenditures
SIAA Category n Months' Days? in 1990 Dollars?
Total 8,265 17 m 89,999
A 514 27 99 70,524
B 1,048 20 92 78,227
C 3,797 17 106 86,224
D 2,906 15 123 92,141

A 0001 from a Logrank statistic.
2p< 001 from a Logrank statistic.

NGTES: AIDS Is acquired immuncdeficiency syndrome. SIAA is the Sevenly Index for Adults with AIDS. Category A includes the least seversly il

patients and category D includes the most severely ill patients,

SOURCE: Canter for Research in Msedical Education and Haalth Cars, Jefferson Medical Coltage: Data from the New York State Medicaid HIV/AIDS

Research Dala Base, Federal fiscal years 1984-90.
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As previously noted, patients diagnosed
in FFYs 1987-90, approximately 82 percent
of the study population, were not included
in the original SIAA development popula-
tion. The median survival times for those
not previously studied was 30, 24, 18, and 16
months for categories A-D, respectively.
We previously reported median survival
estimates of 33, 21, 17, and 12 months for
categories A-D for a New York Medicaid
population diagnosed between 1983 and
1986 (Turner et al., 1991). In both popula-
tions, SIAA distinguishes groups of patients
by severity of illness. Except for category A,
improvements in survival were observed in
the more recent time period.

While the number of months of eligibili-
ty for Medicaid prior to AIDS diagnosis
was significantly associated with the
SIAA category (p < .001), the differences
among the groups were modest. For
example, among patients who were not eli-
gible in the 6 months prior to AIDS diagno-
sis, 36 percent had the most severe SIAA
category, compared with 36 percent among
patients who had 1 to 4 months of eligibili-
ty and 35 percent among patients who had
5 or more months of eligibility. Overall, 6.2
percent of the study population were classi-
fied in category A (the least severe), while
only 3.5 percent of those who were not eli-
gible for Medicaid before AIDS diagnosis
were in the least severe category. As a
result, the influence of left censoring or
having AIDS before Medicaid eligibility
appears to be relatively small in the study
population, although this is an indirect way
of assessing left censoring.

Median number of hospital days and
expenditures after AIDS diagnosis rose
steadily with increasing severity of illness,
even though patients in category A had a
median survival time that was 1 year longer
than those in category D. While the median
survival time of the study population was 17

months, more than one-half of the popula-
tion spent 3.5 months or more of this time in
the hospital (Table 3). The median number
of hospital days after AIDS diagnosis for
patients in category A was 35 days fewer
than the number for patients in category D.
Similarly, patients in category A had median
expenditures after AIDS diagnosis that were
$21,600 less than those found for patients
classified in category D. These patterns
indicate that patients with severe complica-
tions occurring within 3 months of diagno-
sis had substantially more intense use of
health care resources within a shorter
interval of time than patients with less
severe conditions.

Average monthly expenditures for the
four severity categories in each of the dis-
ease intervals are shown in Figure 1. In the
diagnosis interval, average monthly expen-
ditures rose progressively with increasing
severity, Patients in the most severe cate-
gory had average monthly expenditures of
$9,132 in the diagnosis interval, an average
three times higher than that of patients in
the least severe category. For patients in
categories A-D, the median number of
months of care in the mid-illness episode,
based on Kaplan-Meier estimates, were 22,
15, 12, and 10 months, respectively. In the
mid-illness interval, average monthly
expenditures were comparable for patients
in categories A and B, while higher month-
ly expenditures were observed for patients
in categories C and D. The population in
categories A and B had no complications
within the first 3 months after AIDS diag-
nosis and appeared to continue to have rel-
atively low expenses for care in the follow-
ing months. Patients in category D had
average monthly expenditures of $5,881
during the mid-illness interval, an average
1.6 times greater than the average monthly
mid-illness expenditures for patients in
category A. In addition, the higher average
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Figure 1

Average Monthly Expenditures and Standard Deviations for the Diagnosis, Mid-lliness, and Death
Intervais, by SIAA Category: 1984-90
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29 < 001 by Wilcoxon Rank Sum statistic.

HOTES: T-lines indicate one standard deviation from the mean. SIAA is the Severity Index for Adults with AIDS.
AIDS is acquired Immunodsficiency syndroma.

SOURCE: Center for Research in Medical Education, Jefferson Medical College: Data from the New York State
Maedicaid HIV/AIDS Research Data Base, Fedaral fiscal years 1984-90.
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monthly expenditures for patients in cate-
gory D during the mid-illness episode were
accumulated over a shorter period of time
than patients in less severe categories. In
the last 2 months of life, average monthly
Medicaid expenditures were approximately
equal across all severity categories.

Figure 1 also suggests that average
monthly expenditures for category A

increased over the disease intervals, with
expenditures lowest in the diagnosis inter-
val, increasing in the mid-illness interval,
and highest during the death interval.
In contrast, categories B, C, and D had
average monthly expenditure patterns in
the mid-illness interval that were lower
than the diagnosis interval. The expendi-
ture patterns over the disease intervals
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Table 4

Medlan Months of Survival, Hospital Days, and Medicald Expenditures After AIDS Diagnosis,
by Gender and Drug Use: 1984-90

Survival in Hospital Madicaid Expanditures
Gender and Drug Use n Months' Days' in 1990 Dollars’
Female Brug User 1,219 17 116 100,077
Female Non-Drug User 855 16 100 84,384
Mals Drug User 3,052 18 116 94,480
Male Non-Drug User 3,138 16 93 76,454

*p < 0001 from a Logrank statistic.
NOTE: AIDS is acquired immunodeficiency syndrome.

SOURCE: Center tor Research in Medical Education and Heath Care, Jetterson Medical College: Data from the New York State Medicaid HIVAIDS

Rassarch Dala Base, Federa) fiscal years 1984-90.

tended to be “U” shaped for category B, C,
and D patients. The standard deviations for
average monthly expenditures were large
for all SIAA categories, indicating substan-
tial variation, even after adjusting for dis-
ease severity and disease interval.

Median expenditures, hospital days, and
months of survival after AIDS diagnosis
also varied by gender and drug use (Table
4). Higher resource use was observed for
drug users compared with non-drug users,
with female drug users having the highest
resource use of all. However, male and
female drug users appear to survive slight-
ly longer than non-drug users of the same
gender. The observed median number of
days hospitalized after AIDS diagnosis was
16 days greater for female drug users
compared with female non-drug users.
Similarly, drug-using males had a median
of 23 inpatient days more than non-drug-
using males. Median expenditures after
AIDS diagnosis for drug-using females
were more than $15,000 higher than for
females without evidence of drug use.
Male drug users had median expenditures
after AIDS diagnosis that were $18,000
higher than non-drug-using males. The
higher expenditure patterns among drug
users do not appear to be due to drug
treatment costs. Excluding expenditures
for methadone maintenance reduced
median Medicaid expenditures after AIDS

diagnosis for drug users (897,312 versus
$98,569), but median expenditures after
AIDS diagnosis were still significantly
higher for drug users compared with non-
drug users after this exclusion (§97,312
versus $81,030, p <.001).

Figure 2 displays average monthly
expenditures in the diagnosis, mid-illness,
and death intervals by gender and drug
use. For both females and males, drug
users had higher average monthly
Medicaid expenditures in every interval,
compared with patients not having evi-
dence of drug use. For females, the differ-
ence in expenditures by drug use was
approximately 10 percent in each interval,
and for males it was slightly greater—
approximately 13 percent. After exclusion
of methadone maintenance costs, both
male and female drug users still had high-
er expenditures in each interval compared
with non-drug users.

Females and drug users were more like-
ly to be eligible for Medicaid for 5 or more
months prior to AIDS diagnosis. In the 6
months prior to AIDS diagnosis, 74 percent
of females had Medicaid eligibility for 5 or
more months, compared with 50 percent of
males. Five or more months of eligibility in
the 6 months before AIDS diagnosis was
observed for 65 percent of drug users,
compared with only 47 percent of non-drug
users. Despite these differences in Medicaid
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Figure 2

Average Monthly Expenditures and Standard Deviations for the Diagnosis, Mid-lliness, and Death
Intervals, by Gender and Drug Use (DU) Status: 1984-90
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SOURCE: Center for Research in Medical Education, Jefferson Medical College: Data from the New York State
Medicald HIV/AIDS Research Data Base, Federal fiscal years 1984-90.
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eligibility before AIDS diagnosis, only modest
differences were observed in the SIAA classi-
fication by gender and drug use. Among
female drug users, the proportion of patients
in category D was 32 percent, compared with
34 percent for female non-drug users; among
males, the proportion was 36 percent for
drug users and 37 percent for non-drug
users. At the time of the first AIDS diagnosis,

meaningful differences in severity of illness
by gender and drug use were not observed
for our study population, all of whom survived
at least 6 months after AIDS diagnosis.
Table 5 shows that median survival, hos-
pital days, and Medicaid expenditures after
AIDS diagnosis increased by patient year
of diagnosis. Median survival increased
77 percent from FFYs 1984-86 to FFYs
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Table §

Median Months of Survival, Hospltal Days, and Medicaid Expenditures After AIDS Diagnosis,
by Year of Diagnosis: 1984-90

Federal Fiscal Year Survival in Hospital Medicaid Expenditures
of Diagnosis n Months? Days® in 1990 Dollars?
1984-86 1,486 13 88 65,340
1987-88 2,958 16 106 91,739
1989-90 3,821 23 142 106,154

1p< 0001 from a Logrank statistic.
Zp < .00 from a Logrank statistic.

NOTE: AIDS is acquired immunodeficiency syndrome.

SOURCE: Center for Research in Medical Education and Health Care, Jefferson Medical College: Data from the New York State Medicaid HIV/AIDS

Research Data Base, Federal fiscal years 1984-90.

1989-90. Median expenditures and hospital
days after AIDS diagnosis increased more
than 60 percent during the same time peri-
od. Figure 3 shows average monthly expen-
ditures for each interval, by year of diagno-
sis. Expenditures in the death interval
increased steadily over time, with average
monthly expenditures for patients diag-
nosed in FFYs 1989-90 about 20 percent
higher than for those diagnosed in FFYs
1984-86. When we analyzed average
monthly expenditures in the last 2 months
of life by vear of death, a similar pattern
appeared. The average monthly cost in the
death interval averaged $6,671 for deaths
in FFYs 1984-86, compared with $8,064 for
deaths in FFYs 1989-90. There was not a
consistent trend in average monthly expen-
ditures in the diagnosis and mid-illness
intervals by vear of diagnosis.

When monthly expenditure patterns
were analyzed by age at diagnosis, grouped
by decade (i.e., 13-29, 30-39, 4049, and 50-
60 years), no consistent pattern was
observed. In addition, while median expen-
ditures after AIDS diagnosis were highest
for those 30 to 39 years of age at AIDS diag-
nosis (891,516), this amount was not signif-
icantly different from the observed expen-
ditures for the other groups (p = .06). The
median number of hospital days and sur-
vival after AIDS diagnosis also did not vary

significantly by age at AIDS diagnosis. We
were concerned that older patients might
be disproportionately represented within
the group surviving fewer than 6 months
after AIDS diagnosis and potentially
excluded from our analyses. As a result, we
examined average age at AIDS diagnosis in
the population surviving more than 6
months compared with the population sur-
viving fewer than 6 months, but we did not
observe meaningful differences. Average
age at AIDS diagnosis was 36 years for
patients surviving fewer than 6 months,
and 35 years for those surviving more than
6 months after diagnosis.

When we compared survival and
resource use for the subset of our study
population with a known death date (» =
4,215) with that of the total study popula-
tion (n = §,265), significant differences
were found. The median survival after
AIDS diagnosis was estimated at only 11
months for those with a known death date,
compared with 17 months for the entire
study population. The median number of
hospital days after AIDS diagnosis was
also lower in the sample of persons with a
known death date compared with the
entire study group (86 versus 111 days), as
were median expenditures after AIDS
diagnosis (568,882 versus $89,999). These
data suggest that analyses based on a
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Figuse 3

Average Monthly Expenditures and Standard Deviations for the Diagnosis, Mid-lliness, and
Death Intervals, by Federal Fiscal Year (FFY) of Diagnosis: 1984-90
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sample of patients with known death times
may substantially underestimate survival
and resource utilization after AIDS diag-
nosis. Kaplan-Meier estimates of total
expenditures after AIDS diagnosis pro-
vide a way to analyze expenditures when
the total survival time is not known for
the entire sample.

DISCUSSION

State Medicaid programs are faced with
the dual challenge of rising health care
costs and public demands to control spend-
ing. In our study population, the observed
per patient median Medicaid expenditures
after AIDS diagnosis rose by more than 60
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percent from FFY 1984 to FFY 1990 for
patients who survived at least 6 months
after AIDS diagnosis. This increase in
expenditures may reflect an improved sur-
vival for persons with AIDS. We observed a
9-month increase in the median survival
after AIDS diagnosis. However, our analy-
ses do not take into account the growth in
the number of new AIDS cases that, cou-
pled with increasing per case expenditures,
have produced an enormous financial
strain on State Medicaid programs.

Cost estimates for AIDS patients have
been typically estimated for an entire study
population without accounting for differ-
ences in severity of illness. In this study, we
show that SIAA categories allow for further
discrimination in projecting expenditure
patterns for persons with AIDS. SIAA incor-
porates information regarding the first
AlDS-defining diagnosis, as well as sec-
ondary complications occurring within 3
months of diagnosis. This approach recog-
nizes the diversity and multiplicity of clini-
cal complications typical of disease progres-
sion in persons with AIDS. Based on infor-

mation from this relatively brief interval of 3 .

months, it is possible to distinguish groups
of patients differing significantly in duration
of survival, number of hospital days, and
total expenditures. Monitoring expendi-
tures in this manner can help State policy-
makers evaluate State Medicaid initiatives,
such as comprehensive Medicaid case
management targeted to persons with
AIDS, the addition of new drugs to State for-
mularies, home and community-based
waiver services, and hospice care.

Almost one-third of our study population
was in category D, with a severe AIDS
defining diagnosis or a serious complica-
tion within 3 months. This group had
intense demands for health care resources
over a relatively short period of time. They
had higher average monthly Medicaid

expenditures, compared with patients with
less severe conditions, in both the diagno-
sis and mid-illness intervals after AIDS
diagnosis. If managed-care programs are to
assume care for these patients, allocation
of resources for their care must he appro-
priately increased to avoid financially
penalizing their providers. SIAA offers a
potential tool for policymakers and clini-
cians to allocate more equitably resources
for patients with significant demands for
care. SIAA can also facilitate the targeting
of programs designed to manage care, by
specifying case-management programs tai-
lored to the initial severity of illness of the
patient population.

For patients in our study population diag-
nosed with AIDS in FFYs 1989-90, median
Medicaid expenditures after AIDS diagno-
sis were $106,154. In a 1992 article,
Hellinger estimated the lifetime costs
of treating a person with AIDS to be
$102,000. More recent estimates by
Hellinger (1993) suggest that the costs
after AIDS diagnosis may have declined by
1992 as a result of decreased use of hospi-
tal care. Other studies have indicated that
more than 80 percent of Medicaid expendi-
tures for AIDS are for inpatient care
(Andrews, Keyes, and Fanning, 1991). By
analyzing AIDS expenditures within fixed
time intervals after the date of diagnosis,
clinicians and planners can obtain more
specific information on particular phases
after AIDS diagnosis to determine when
resource use is especially intense. Of par-
ticular note, our study population evidenced
very high expenditures in the last 2 months
of life (i.e., the death interval), which is rel
atively uniform across the SIAA categories.
For our study population, monthly expendi-
tures in the death interval averaged $7,500
(1990 dollars). This estimate is similar to
the 88,000 estimated cost (1984 dollars) of
care in the last month of life for a population
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of AIDS patients receiving services through
the Michigan Medicaid program from 1984
to 1987 (Solomon et al., 1989). This pattern
of high expenditures in the last months of
life paraliels that in the general population
(Long et al., 1984; Clark, 1992) and reflects
the importance of advance directives
(Murphy and Finucane, 1993) and other
approaches to more realistically deliver
quality care to terminally ill persons.

In our study population, drug users
appeared to have somewhat longer survival
and higher observed Medicaid expendi-
tures. In other analyses, we have reported
that survival patterns in our study population
reflect a complex set of factors, including dif-
ferences in the clinical course of the disease,
access to drug therapies such as zidovudine,
and Medicaid eligibility patterns (Turner et
al., 1994). Because State planners need infor-
mation about expenditure patterns for all
Medicaid AIDS patients, we did not require a
year of eligibility before AIDS diagnosis for
persons included in this study. In contrast,
continuous eligibility was required after
AIDS diagnosis, to estimate the anticipated
expenses among a population that relied
on Medicaid for their AIDS care. In our
study population, the lowest observed
Medicaid expenditure patterns after AIDS
diagnosis were among male non-drug users.
Consistent with these findings, expenditure
levels in the Medi-Cal program have been
reported to be lowest among gay or bisexual
males (Hay and Kizer, 1993). While sexual
orientation could not be determined in our
study population, we presume that a high
proportion of the male non-drug users in
the New York State Medicaid HIV/AIDS
Research Data Base are gay or bisexual,
because HIV infection through heterosexual
contact was relatively low among males
during the timeframe of our study.

Some of the limitations of our analyses
should be noted. The total costs of AIDS

care are likely to be greater than we report-
ed, because some services might not have
been covered by the Medicaid program. In
addition, the expenditure data reported in
this article also reflect a payment structure
that has been set between the New York
State Medicaid program and providers of
care for services covered by the Medicaid
program, and this payment might underes-
timate “true” costs. However, because the
Medicaid program covers a broad range of
services, we would expect that Medicaid
expenditures are highly correlated with
the total costs of care.

Our study population differs from the
entire AIDS population nationwide. In our
cohort, females comprised one-fourth of
the population, compared with 11 percent
of AIDS cases reported nationally (Centers
for Disease Control and Prevention, 1992).
In addition, more than 50 percent of our
study population were identified as drug
users, which is nearly twice that of report-
ed cases nationally (Centers for Disease
Control and Prevention, 1992). Because
drug users and females consumed greater
resources, this population may have had
higher expenditures for care and more hos-
pital days than other populations with more
non-drug users and males.

Our expenditure estimates include all
Medicaid expenditures from the point of
the patient’s first AIDS-defining diagnosis.
We did not attempt to distinguish expendi-
tures for conditions that were not AIDS-
related, such as injuries, or other preexist-
ing conditions, such as hypertension.
Research conducted by Solomon and
Hogan (1992) suggests that 12.5 percent of
the total amount of health care received by
HIV-infected patients from 1985-89 in the
Michigan Medicaid program was unrelated
to HIV infection. These expenditures are
included in our “AIDS care” expenditures.
We analyzed expenditures for care among
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a population who survived at least 6
months because these longer term sur-
vivors would most likely be the group that
health care providers would have an oppor-
tunity to enroll in specialized case-manage-
ment programs or other managed-care pro-
grams. When calculating total costs to the
New York Medicaid program, information
on patients surviving less than 6 months
should also be considered. SIAA also cate-
gorizes AIDS-defining diagnoses into
severity groups which could be used to
classify short-term survivors by severity of
illness (Turner et al., 1991).

It is difficult for us to fully assess the
effect of coded diagnoses on our resuls.
While a number of researchers have
expressed concerns about the quality of
the information derived from ICD-9-CM
coded diagnoses contained in administra-
tive data bases (Steinberg, Whittle, and
Anderson, 1990}, many of the validation
projects conducted on these data sources
provide encouraging results about the rela-
tive accuracy of the clinical information. A
reabstraction study of Medicare data
showed that the ICD-9-CM diagnoses for
serious conditions such as cancer and
heart disease were accurate in more than
85 percent of the chart abstract cases
(Fisher et al., 1992). Rosenblum et al.
(1993) recently reported that the predictive
value of a coded diagnosis of HIV in
Medicaid records was 91 percent or higher,
although there was undercoding of this
diagnosis. While these validation projects
show the relative strength of administrative
data bases, miscoding is known to occur,
and it is unclear how potential miscoding in
the New York State Medicaid HIV/AIDS
Research Data Base may have influenced
our results.

In the diagnosis interval, we measured
both AIDS severity and resource use dur-
ing the same period of time, with both of

these measures dependent upon utilization
information. While these types of associa-
tions can become circular, we believe that
we measured severity relatively indepen-
dently of resource use. The SIAA identifies
the defining diagnosis and most severe
complication within 3 months of diagnosis
based on ICD-9-CM codes recorded from
visits with providers. Patients are unlikely
to ignore most conditions considered in the
index. The index is independent of utiliza-
tion, in that frequency of visits does not
determine the patient’s severity level. The
SIAA considers the severity of the patient’s
diagnoses, not the total number of visits or
ICD-9-CM codes. We recognize that if
patients fail to seek care for their medical
conditions, we could not assess severity of
these conditions, but costs are probably
lower if the patient does not seek care.
There is no potential circularity of the asso-
ciations between the SIAA in the mid-ill-
ness and death intervals, because all of the
severity information is obtained in the diag-
nosis interval.

Although SIAA was designed to predict
AIDS survival using clinical information
observed in the first 3 months after AIDS
diagnosis, our analyses showed that it is
also predictive of different expenditure lev-
els for Medicaid AIDS patients. By classify-
ing patients by the severity of their clinical
complications, cases could be prospective-
ly followed in order to monitor expendi-
tures, and to retrospectively analyze patient
histories to facilitate the development of
patient-management strategies. As sug-
gested by Scitovsky (1989), the cost of
HIV-related illness is a “moving target,”
and cost measurement requires tools that
can be sensitive to the dynamic features of
this disease. Since SIAA was first devel-
oped, the Centers for Disease Control and
Prevention (1992) has revised the AIDS
case definition to incorporate information
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on CD4 T-lymphocyte counts and several
additional clinical conditions. Additional
clinical conditions may need to be added to
the SIAA model, and CD4 T-lymphocyte
count, when available, should be considered
as a potential covariate in analyses of more
recently diagnosed populations.

The development of severity measures
that can be applied to longitudinal data
bases is a relatively new field of investiga-
tion. Our data indicate the value of a severi-
ty measure using readily available clinical
data on the early course of disease after
AIDS diagnosis to assess expenditures and
resource use of an AIDS patient population.
When studying complex diseases such as
AIDS, severity measures are necessary to
account for significant differences in health
care delivery, by patients with differing dis-
ease-related complications. The combina-
tion of SIAA severity categories and analysis
of expenses within fixed intervals after dis-
ease onset should be helpful when assess-
ing the impact of various patient manage-
ment programs and in developing capitation
or other prospective payment mechanisms.
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